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INTERNATIONAL PRELIMINARY 0 ~t/mi nn/nn/ino 

EXAMINATION REPORT International application No. PCT/NL00/00489 

I. Basis of the report 

1 With regard to the elements of the International application (Replacement sheets which have f^^fffjf 
mTreceiving Office in response to an invitation under Article 14 are referred to in this report as originally filed" 
and anZ anneZd to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description! pages: 

1.10 as originally filed 

Claims, No.: 

1-1 1 as originally filed 

Drawings, sheets: 

1/2-2/2 as originally filed 



2 With regard to the language, all the elements marked above were available or furnished to this Authority in the 
.anguage in which the international application was filed, unless otherwise .nd.cated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
' international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the International application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority In computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the Information recorded in computer readable form Is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, 



sheets: 



5 □ This report has been established as if (some of) the amendments had not been made, sinoe they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to underitam 1 andannexedto th,s 
report.) 

6. Additional observations, if necessary: 



V Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 



Yes: 


Claims 


6-9 


No: 


Claims 


1-5, 10, 11 


Yes: 


Claims 




No: 


Claims 


1-11 


Yes: 


Claims 


1-11 


No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects In the International application 

The following defects in the form or contents of the International application have been noted: 
see separate sheet 



VIIL Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

1. Independent claims 1 and 1 1 

The document FR-A-2 752 298 (D1) is regarded as being the closest prior art to the 
subject-matter of claims 1 and 11 and discloses (the references applying to this 
document): 

A mobile lifting device comprising a mobile frame 3 with a lifting device for receiving 
a cargo thereon which is provided with a weighing device 12 with a display panel 30 
for displaying a determined weight of the cargo, said weighing device comprising a 
strain-sensitive sensor 13 which is connected firmly to an existing part of the frame 
3 and which is able to determine a mechanical deformation in that part of the frame 
and generate this as electronic signal (see D1 , page 6, lines 20-32, figures 1-3). 
The subject-matter of claim 1 is therefore not new. 

The subject-matter of claim 1 is also not new with regards to EP-A-0 803 717 (D2). 

It is furthermore noted that the wording of the claim, and in particular the expression 
"connected to an existing part of the frame", does not specifically make any distinction with 
the state of the art since an existing part of the frame could be any part suitable for 
supporting the sensor. 

D1 further discloses: 

A weighing device 35 for a mobile lifting device comprising a housing 37 provided 
with a display panel 30, possible additional electronics, Including an electrical power 
supply, and a pressure or strain-sensitive sensor, which is provided with mounting 
means for mounting on a structural part via the sensor 13 (see D1 , page 7, line 34 - 
page 8, line 5, figures 5 and 6). 
The subject-matter of claim 1 1 is therefore not new. 

2. Dependent claims 2-10 

Dependent claims 2-10 do not contain any features which, in combination with the features 
of any claim to which they refer, meet the requirements of the PCT in respect of novelty 
or inventive step, the reasons being as follows: 

The features of dependent claims 2-5 are known from D1 (see in D1 , page 7, lines 21-36, 
reference signs 1 , 2, 23, 26, 27, 28 in figures 1-3) and D2 (see in D2, page 2, lines 22-24, 
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reference signs 2, 3, 4, figure 1). 

The features of dependent claim 10 are known from D1 (see in D1, figures 4 and 5). 

Dependent claims 6-9 do not appear to contain any features which, in combination with the 
features of any claim to which they refer, would involve an inventive step. 
Claim 9 does not appear to contain any technical feature since H concerns merely 
presentation of information. 



Re hem VII 

The features of the claims are not provided with reference signs placed in parentheses 
(Rule 6.2(b) PCT). 

According to the requirements of Rule 1 1 .13(m) PCT the same feature shall be denoted 
by the same refe're^gi sigp threyphnut lirie )tpj$pation. This requirement is not met in view 
of the use of referen^lbigns'^ instead of 7 tor the handle (see page 7, line 16) and 11, 
which is the reference sign for the "first frame part", (see figure 2 and page 7, line 13) for 
the lever. 



Re Item VIII 

Claims 11,6 and 9 do not meet the requirements of Article 6 PCT in that the matter for 
which protection is sought is not clearly defined. 

The term "possible" used in claim 1 1 appears to apply to all the technical features following 
this term, thereby rendering the subject-matter of claim 1 1 unclear as to the features 
Included therein. 

In claim 6, the expression "adapted to the measurement accuracy of the weighing device" 
gives rise to doubt as to its meaning. 
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Bureau that the international filing date for the above-identified international application should 
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12 July 2000 (12.07.2000) 


instead of 




13 July 2000 (13.07.2000) 


A copy of this communication has been sent to the receiving Office (RO/NL), the 
International Searching Authority (ISA/EP) and all designated Offices, which have been notified 
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The International Bureau of WIPO 
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PCT/NL 00/00489 


International filing date (day/month/year) 

13/07/2000 
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This International Search Report has been prepared by this international Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 2 sheets. 

|X| It is also accompanied by a copy of each prior art document cited in this report 



1 . Basis of the report 

a With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I | the international search was carried out on the basis of a translation of the international application furnished to this 
1-1 Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 
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the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of Invention la lacking (see Box II). 



4. With regard to the title, 

[7T| the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

|X| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. J 

|X| as suggested by the applicant. [~] None of the figures. 

^2 because the applicant failed to suggest a figure. 
| | because this figure better characterizes the invention. 
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the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-10 as originally filed 



Claims, No.: 

1-11 

Drawings, sheets: 

1/2-2/2 



as originally filed 



as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) Yes: Claims 6-9 

No: Claims 1-5, 10, 11 

Inventive step (IS) Yes: Claims 

No: Claims 1-11 

Industrial applicability (IA) Yes: Claims 1 -1 1 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

1. Independent claims 1 and 11 

The document FR-A-2 752 298 (D1) is regarded as being the closest prior art to the 
subject-matter of claims 1 and 11 and discloses (the references applying to this 
document): 

A mobile lifting device comprising a mobile frame 3 with a lifting device for receiving 
a cargo thereon which is provided with a weighing device 12 with a display panel 30 
for displaying a determined weight of the cargo, said weighing device comprising a 
strain-sensitive sensor 13 which is connected firmly to an existing part of the frame 
3 and which is able to determine a mechanical deformation in that part of the frame 
and generate this as electronic signal (see D1, page 6, lines 20-32, figures 1-3). 
The subject-matter of claim 1 is therefore not new. 

The subject-matter of claim 1 is also not new with regards to EP-A-0 803 717 (D2). 

It is furthermore noted that the wording of the claim, and in particular the expression 
"connected to an existing part of the frame", does not specifically make any distinction with 
the state of the art since an existing part of the frame could be any part suitable for 
supporting the sensor. 

D1 further discloses: 

A weighing device 35 for a mobile lifting device comprising a housing 37 provided 
with a display panel 30, possible additional electronics, including an electrical power 
supply, and a pressure or strain-sensitive sensor, which is provided with mounting 
means for mounting on a structural part via the sensor 13 (see D1 , page 7, line 34 - 
page 8, line 5, figures 5 and 6). 
The subject-matter of claim 1 1 is therefore not new. 



2. Dependent claims 2-10 

Dependent claims 2-10 do not contain any features which, in combination with the features 
of any claim to which they refer, meet the requirements of the PCT in respect of novelty 
or inventive step, the reasons being as follows: 

The features of dependent claims 2-5 are known from D1 (see in D1 , page 7, lines 21-36, 
reference signs 1 , 2, 23, 26, 27, 28 in figures 1-3) and D2 (see in D2, page 2, lines 22-24, 
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reference signs 2, 3, 4, figure 1). 

The features of dependent claim 10 are known from D1 (see in D1 , figures 4 and 5). 

Dependent claims 6-9 do not appear to contain any features which, in combination with the 
features of any claim to which they refer, would involve an inventive step. 
Claim 9 does not appear to contain any technical feature since it concerns merely 
presentation of information. 



Re Item VII 

The features of the claims are not provided with reference signs placed in parentheses 
(Rule 6.2(b) PCT). 

According to the requirements of Rule 1 1.1 3(m) PCT the same feature shall be denoted 
by the same reference sign throughout the application. This requirement is not met in view 
of the use of reference signs 3 instead of 7 for the handle (see page 7, line 1 6) and 1 1 , 
which is the reference sign for the "first frame part", (see figure 2 and page 7, line 13) for 
the lever. 



Re Item VHI 

Claims 11,6 and 9 do not meet the requirements of Article 6 PCT in that the matter for 
which protection is sought is not clearly defined. 

The term "possible" used in claim 1 1 appears to apply to all the technical features following 
this term, thereby rendering the subject-matter of claim 1 1 unclear as to the features 
included therein. 

In claim 6, the expression "adapted to the measurement accuracy of the weighing device" 
gives rise to doubt as to its meaning. 
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Mobile lifting device and weighing device therefor 

The present invention relates to a mobile lifting device comprising a mobile frame with 
a lifting device for receiving a cargo thereon which is provided with a weighing device 
5 with a display panel for displaying a determined weight of the cargo. 

Mobile lifting devices, and in particular pallet trucks, are used on a large scale in 
distribution centres, storage warehouses and other places where articles or bulk goods 
are presented and processed on pallets. A pallet truck normally comprises a mobile 

10 frame with a lifting device provided with a set of lift forks which can access a pallet. 
The lift forks are herein usually adapted to a so-called Euro-pallet, this being the most 
common here in this country. The mobile lifting device is driven with the lift forks into 
the pallet, whereafter the lifting device is set into operation to raise to a greater or lesser 
extent the lift forks with the pallet thereon. As soon as the pallet is clear of the ground, 

15 the whole can be moved to carry the pallet to another location. It is noted here that 
where pallets are mentioned in the present application, this is understood to mean in 
principle all occurring types and sizes of pallet, including optionally collapsible pallet 
boxes and other pallet constructions provided with a superstructure. 

20 In some cases it is desirable to have an indication of the number of articles or the mass 
of bulk material in the cargo of the mobile lifting device. With a view hereto, pallet 
trucks have been developed which have available a built-in weighing device. In an 
existing pallet truck the weighing device comprises four load sensors, usually 
designated as "load cells", which are arranged in the outer ends of the lift forks and are 

25 sensitive to a pressure load exerted thereon. These are specially designed elements 

compensated for numerous ambient factors and having extremely high precision. The 
total load on the four load sensors ultimately gives an exceptionally accurate measure 
for the total weight of the cargo on the lift forks which, in the case of a measured weight 
of typically 0-2000 kg, can in practice be accurate to within between about 100 and 

30 200 g. 

A drawback to the above stated existing pallet truck with a weighing device is that the 
four load sensors applied therein, together with the electronics connected thereto, are 
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relatively costly, which has a cost-increasing effect on the total cost-price of the finished 
product. More importantly however, a mobile lifting device must undergo a relatively 
drastic conversion to accommodate the four load sensors therein, which is 
time-consuming and therefore results in a considerable increase in the cost-price of the 
5 mobile lifting device. Alternatives have therefore been suggested wherein only one load 
sensor is applied instead of four or wherein in the lifting device the lifting power exerted 
thereby is used as measure for the weight of the cargo on the lift forks. In both cases the 
point where weighing takes place is shifted from the lift forks to a part of the 
construction located further away, so that only one sensor is necessary. 

10 

An example of such a known device is known from the French patent application no. 
2.752.298. This relates to a pallet truck with a set of lift forks. The pallet truck consists 
roughly of two parts, wherein a first part is provided with a hydraulic cylinder with an 
optionally manual operation and a second part which comprises the lift forks and which 

15 can be lifted to the desired height with the hydraulic cylinder. Both parts are herein 

mutually connected by a pivoting construction. The lifting movement of the hydraulic 
cylinder is transmitted to the second part of the mobile lifting device by means of a 
bridge. In this known device the original bridge of the mobile lifting device is replaced 
by a load sensor, a so-called load cell, so that the load on the lift forks can be 

20 determined thereby and can be generated on a display panel arranged elsewhere on the 
mobile lifting device as a relatively precise measure for the weight of the cargo. 

Known devices of the type stated in the preamble are also described in international 
patent applications WO 82/02024 and WO 91/08977. These also relate to pallet trucks 
25 with a lifting device in the form of a set of lift forks which can be raised to a desired 
height with a hydraulic cylinder. In both cases a load sensor is placed directly between 
an end of the piston rod of the cylinder and a fixed part of the truck construction. The 
lifting pressure exerted by the cylinder can thus be measured with the load sensor and 
used as measure for the load on the lift forks. 



30 
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A drawback of all these known constructions however is that in all cases there has to be 
rather drastic intervention in the original construction of the mobile lifting device. In the 
latter discussed device the mobile lifting device has to be broken off at the position of 
the end of the piston rod and a load sensor then added. In the pallet truck of the French 
patent application even an original part of the mobile lifting device is wholly removed 
and replaced by a load sensor. Not only does this entail a considerable amount of work, 
it can also result in some cases in legal problems in respect of liability for the quality of 
the construction of the mobile lifting device. Furthermore, despite the use of a relatively 
expensive and per se extremely accurate load sensor, these known pallet trucks are 
nevertheless found to have a significant lack of precision, which in practice remains 
limited to about 5-25 kg for a measured weight of 0-2000 kg. 

The present invention has among its objects to provide a mobile lifting device of the 
type stated in the preamble which to at least a significant extent obviates the above 
stated drawbacks of the known weighing lifting devices. 

In order to achieve the stated objective, a mobile lifting device of the type stated in the 
preamble has the feature according to the invention that the weighing device comprises 
a pressure or strain-sensitive sensor which is connected firmly to an existing part of the 
frame and is able to determine a mechanical deformation in that part of the frame and 
generate this as electronic signal. The invention is herein based inter alia on the insight 
that a load on the lifting device will result in a mechanical play of forces in the 
construction of the mobile lifting device and that as a result thereof determined 
structural parts will stretch or, on the contrary, be compressed to a degree which 
depends on the weight of the load. An indication of the weight of the cargo is obtained 
by determining this deformation. The pressure or strain-sensitive sensor is capable of 
such a registration and generates an electronic signal in accordance with the determined 
deformation. Because the pressure or strain-sensitive sensor can simply be arranged over 
an existing part of the construction of the mobile lifting device, there need be no or 
hardly any intervention in the original construction thereof and the labour time required 
for this purpose is also very limited. 
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In a preferred embodiment the mobile lifting device according to the invention is 
characterized in that the lifting device comprises a set of lift forks and that the sensor is 
arranged on a part of the frame which mutually connects the lift forks. It is thus possible 
to suffice with only one sensor to determine the weight on both forks, which has a 
5 favourable effect on the cost-price of the finished product. 

The pressure or strain-sensitive sensor which determines the deformation in the relevant 
structural part can be arranged per se directly onto the structural part, for instance by 
being glued thereon. In a preferred embodiment however, the mobile lifting device 

10 according to the invention has the feature that the relatively sensitive pressure or 

strain-sensitive sensor is arranged on a substrate and that the substrate is provided with 
means for a firm connection to said part of the frame. The sensor is thus more easily 
manageable and less vulnerable. In a further embodiment of the mobile lifting device 
according to the invention the actual pressure or strain-sensitive sensor is herein glued 

15 to the substrate, while the substrate itself is connected to the frame by means of a 
manually releasable connection, such as a screw connection. The sensor is thus 
relatively simple to place but can also be easily replaced in the case of malfunction or 
damage. 

20 Numerous types of pressure or strain-sensitive sensors can in principle be applied in the 
mobile lifting device according to the invention. Particularly good results have however 
been obtained with an embodiment of the mobile lifting device according to the 
invention wherein the pressure or strain-sensitive sensor comprises a strain gauge which 
is coupled by electronic means to the display panel. In the relevant range a strain gauge 

25 has a more or less linear relation between the thereby determined load and its electrical 
resistance, whereby as the case arises the sensor can be coupled relatively directly to the 
display panel without intervention of conversion electronics. 

While the precision which can be achieved with the device according to the invention is 
30 significantly lower than that of a mobile lifting device provided with four load sensors 
in the lift forks thereof, it is nevertheless sufficient for many applications and also 
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considerably cheaper to realize. The display panel can be adapted hereto because no 
numeric designation of apparently high accuracy which greatly exceeds the actual 
accuracy is per se necessary. It can thus be the case that a numeric display panel 
accurately displays the weighing result in kilograms, while the measurement accuracy 
5 actually amounts to no more than 20-50 kg. In order to avoid this discrepancy, a further 
preferred embodiment of the mobile lifting device according to the invention has the 
feature that the display panel is able to give a weight designation in the form of a 
variable set of discrete indicators, each representing a fixed weight quantity adapted to 
the measurement accuracy of the weighing device. 

s 

A further embodiment of the mobile lifting device according to the invention has the 
feature that the indicators comprise light-emitting diodes which are coupled to the 
sensor in an electronic circuit. Such diodes, normally referred to as LEDs, are 
characterized by a favourable cost-price, a good discernability and a comparatively 

15 simple electronic circuitry, whereby they are highly suitable for the display panel of the 
mobile lifting device according to the invention. LEDs do however have a considerable 
energy consumption, which in some cases can possibly limit the lifespan of the power 
supply appreciably. With this in mind, a further embodiment of the mobile lifting device 
according to the invention is characterized in that the indicators comprise contrasting 

20 surfaces in a liquid crystal display panel. Although such a display panel, usually referred 
to as LCD, requires more complicated circuitry, it generally has an appreciably lower 
energy consumption than a comparable display panel on the basis of LEDs. 

A further particular embodiment of the mobile lifting device according to the invention 
25 has the feature that in the display panel at least one zone of indicators is marked as such. 
This marking can for instance indicate a weight limit or a maximum load of the pallet or 
pallet truck dictated from the viewpoint of working conditions, so that it is clear at a 
glance whether this limit has been exceeded. 

30 The sensor of the weighing device in the mobile lifting device according to the 

invention is preferably arranged not in but, instead, on the construction of the mobile 
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lifting device. The sensor thereby remains directly accessible. A preferred embodiment 
of the mobile lifting device according to the invention herein has the feature that the 
display panel is arranged together with possible additional electronics in a housing and 
that the housing also comprises the sensor and is connected firmly via the sensor to an 

5 existing part of the mobile lifting device. This embodiment is here based on the insight 
that, because according to the invention the sensor is arranged outside on the 
construction and not in the construction, it is possible to integrate the components of the 
weighing device in a single housing. Not only does this offer great advantages in respect 
of the length of time for assembly and possible disassembly of a weighing device on an 

10 existing mobile lifting device, it is thus also possible to suffice with relatively simple 
tools on site. 



The weighing device is thus no more than a single additional component which can 
optionally be mounted later on the mobile lifting device and can as such be marketed 
15 separately. The invention therefore also relates to a weighing device for a mobile lifting 
device comprising a housing provided with a display panel, possible additional 
electronics, including an electrical power supply, and a pressure or strain-sensitive 
sensor, which is provided with mounting means for mounting on a structural part via the 
sensor. 

20 

The invention will now be further elucidated with reference to an embodiment and a 
related drawing. In the drawing: 

figure 1 shows a side view of an embodiment of a mobile lifting device according 

to the invention; 

25 figure 2 shows a front view of the mobile lifting device of figure 1 ; and 

figure 3 shows a schematic front view of the display panel of the pallet truck of 

figure 1. 

Corresponding parts are designated in the figures with the same reference numeral and 
parts are sometimes drawn purely schematically and not to scale. Some dimensions in 
30 particular are highly exaggerated in the drawing for the sake of clarity. 
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The mobile lifting device of figure 1 comprises a so-called pallet truck with a mobile 
frame 1 which rests on one side on a swivel castor 2 and comprises on the other side a 
pair of lift forks 3 which support with fixed wheels 4 on the ground 5. Situated above 
castor 2 is a hydraulic cylinder 6 which forms part of a lifting device of the pallet truck 
and which is placed between a first frame part 1 1 and a second frame part 12 of the 
pallet truck. Cylinder 6 can be operated using a handle 7 of the pallet truck. Handle 7 is 
mounted pivotally around a pivot shaft 8 and by making an up and downward pumping 
movement therewith the cylinder 6 is brought to pressure. As a consequence thereof the 
second frame part 12 is raised relative to first frame part 1 1 and a possible cargo on lift 
forks 3 is lifted. This lifting movement is transmitted by means of a set of pull and push 
rods 9 to lift forks 3 so that they remain horizontal. For this purpose the lift forks 3 can 
pivot on their ends. As soon as a pallet received by lift forks 3 is clear of the ground 5, 
the pallet can be moved to the desired location. At the place of destination a lever 1 1 in 
the handle 7 is pulled to release the hydraulic pressure from cylinder 6, whereby the lift 
forks will descend and the cargo can be set down. The pallet truck of this embodiment is 
pulled manually by handle 3. It is however also possible to equip the pallet truck with a 
motor with which castor 2 is driven in order to make moving of the pallet truck easier. 
The lifting movement can also be motor-driven and optionally continued to greater 
heights so that pallets can be mutually stacked. 

For the purpose of indicating the weight of the cargo on the lift forks, the pallet truck is 
provided with a weighing device. The weighing device comprises a pressure and 
strain-sensitive sensor 20, a display panel 21 and an electrical power supply, such as a 
battery or accumulator, which is arranged close to or in display panel 21 but which is 
not otherwise shown in the figure. Sensor 20 is shown greatly enlarged in detail view A 
and comprises a metal substrate 22 on which is glued a pressure and strain-sensitive 
strain gauge 23. The glueing is such that any deformation of substrate 22 is transmitted 
at least almost completely to strain gauge 23. Substrate 22 is in turn attached in a 
manually releasable but nevertheless firm manner to frame 12. Selected for this purpose 
in this embodiment is a screw connection with screw bolts 24 which fit precisely into 
bores 25 arranged for this purpose in substrate 22, so that in particular longitudinal 
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forces also occurring in the frame are transmitted at least almost completely to substrate 
22. Owing to this construction the sensor is simple to place and, in the case of 
malfunction or damage, equally simple to replace. Instead of metal a plastic or ceramic 
can for instance also be applied for the substrate. 

A cargo on the pallet truck will give a load on both lift forks 3 which is transmitted to 
the part of frame 12 mutually connecting both forks 3. The total load will be applied 
here and will result in a minimal deformation of the frame which is still large enough 
however to be determined by the sensor 20 which is arranged over this part of the 
construction. Sensor 20 translates the mechanical deformation into a resistance change 
which, at least within the range of operation, is proportional to the degree of 
deformation and thereby to the weight of the cargo on forks 3. The thus measured 
weight is visible on the display panel 21 which is shown in enlarged front view in figure 
3. 

Display panel 21 is able to indicate the measured weight in the form of a variable set of 
discrete indicators, each representing a determined weight quantity. In this embodiment 
these are discrete light-emitting diodes, so-called LEDs, each representing a weight of 
25 kg, this being adapted to the measurement accuracy of the device, which lies 
typically between 5 and 25 kg. In this embodiment the display panel comprises forty 
such LEDs 30 in addition to two LEDs 31 which indicate respectively whether 1000 kg 
and 2000 kg have been exceeded. The upper array of LEDs 30 herein indicates the 
fifties while the lower array designates full hundreds. A zone of indicators 30 up to a 
weight of 800 kg is moreover marked by a colour marking 32 so as to indicate 
exceeding of a standard weight which, from the viewpoint of working conditions, one 
person is allowed to move. This is therefore visible at a glance on display panel 21. 
Display panel 21 thus provides information in a particularly clear manner concerning the 
actual weight of the cargo on lift forks 3. 

Although the invention has been further elucidated above with reference to only a single 
embodiment, it will be apparent that the invention is by no means limited to the given 
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embodiment. On the contrary, numerous variations and embodiments are still possible 
within the scope of the invention for the person with ordinary skill in the art. The 
invention has thus been further described with reference to a hand pallet truck, but is 
equally applicable to motor-driven pallet trucks and other types of mobile lifting devices 
such as for instance lift trucks. 

Instead of a display panel on the basis of discrete LEDs as indicators of the measured 
weight, it is further possible to apply a liquid crystal display panel (LCD) on which 
discrete surfaces provide a comparable weight indication. More colours may also be 
applied in respect of the indicators, for instance to indicate that a determined weight has 
been exceeded. In addition, it is possible to apply an (alphanumeric display panel for 
reading of the determined weight. 

Another element can further be applied instead of a strain gauge to provide an indication 
of the load in the frame of the pallet truck, such as for instance a piezoelectric crystal 
which generates a variable electrical voltage under pressure. In both cases the element 
can be attached via a substrate or directly to the frame. This latter provides a more 
compact and perhaps less expensive whole, the former more ease of assembly. 

Because the sensor according to the invention is arranged not so much in as on the 
construction of the mobile lifting device, this provides the option of integrating the 
sensor together with the display panel and associated electronics, including an electrical 
power supply, in one and the same housing and to arrange this as assembled separate 
component on the mobile lifting device. 

It is further possible to provide the weighing device with an electronically 
programmable and readable memory, for instance a (Flash) EEPROM, and to store 
therein at least a number of calibration points which indicate a relation between an 
output signal of the sensor and an actual weight on the lifting device. If the precision of 
the weighing device decreases in the long term as a consequence of deformations in the 
construction of the mobile lifting device, these calibration values can simply be 
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redefined at a later stage so as to thus at least significantly restore the precision of the 
device. For this purpose the weighing device is preferably equipped with means to 
(re)write the memory, which can optionally be performed by the (end) user himself. The 
precision of the device can thus be ensured over a long period. 

5 

On the basis of the foregoing it will be apparent that the invention provides a mobile 
lifting device with a weighing device which in practice offers sufficient precision in 
many cases but which is nevertheless exceptionally simple to arrange without having to 
intervene in the existing original construction of the mobile lifting device. In particular 
10 the whole weighing device can herein be integrated into one compact whole in a 

common housing which can be marketed separately, and which gives an existing mobile 
lifting device weighing functionality solely by mounting thereof. 
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Claims 

1. Mobile lifting device comprising a mobile frame with a lifting device for 
receiving a cargo thereon which is provided with a weighing device with a display panel 
5 for displaying a determined weight of the cargo, characterized in that the weighing 

device comprises a pressure or strain-sensitive sensor which is connected firmly to an 
existing part of the frame and which is able to determine a mechanical deformation in 
that part of the frame and generate this as electronic signal. 

10 2. Mobile lifting device as claimed in claim 1, characterized in that the lifting 

device comprises a set of lift forks and that the sensor is arranged on a part of the frame 
which mutually connects the lift forks. 

3. Mobile lifting device as claimed in claim 1 or 2, characterized in that the sensor 
15 is arranged on a substrate and that the substrate is provided with means for a firm 

connection to said part of the frame. 

4. Mobile lifting device as claimed in claim 3, characterized in that the sensor is 
glued to the substrate and that the substrate is connected to the frame by means of a 

20 manually releasable connection. 

5. Mobile lifting device as claimed in any of the foregoing claims, characterized in 
that the sensor comprises a strain gauge which is coupled by electronic means to the 
display panel. 

25 

6. Mobile lifting device as claimed in any of the foregoing claims, characterized in 
that the display panel is able to give a weight designation in the form of a variable set of 
discrete indicators, each representing a fixed weight quantity adapted to the 
measurement accuracy of the weighing device. 
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7. Mobile lifting device as claimed in claim 6, characterized in that the indicators 
comprise light-emitting diodes which are coupled to the sensor in an electronic circuit. 

8. Mobile lifting device as claimed in claim 6, characterized in that the indicators 
5 comprise contrasting surfaces in a liquid crystal display panel. 

9. Mobile lifting device as claimed in claim 6, 7 or 8, characterized in that in the 
display panel at least one zone of indicators is marked as such. 



10 10. Mobile lifting device as claimed in one or more of the foregoing claims, 

characterized in that the display panel is arranged together with possible additional 
electronics in a housing and that the housing also comprises the sensor and is connected 
firmly via the sensor to an existing part of the mobile lifting device. 

15 11. Weighing device for a mobile lifting device comprising a housing provided with 
a display panel, possible additional electronics, including an electrical power supply, 
and a pressure or strain-sensitive sensor, which is provided with mounting means for 
mounting on a structural part via the sensor. 
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